It is difficult to retain and localize radioactive, water-soluble compounds within plant cells. Existing techniques retain water-soluble compounds with varying rates of efficiency and are limited to processing only a few samples at one time. We developed a modified pressure infiltration technique for the preparation of microautoradiographs of "C-labeled, water-soluble compounds in plant tissue. Samples from cottonwood (Populus deltoides Bartr. ex Marsh.) labeled with 14C were excised, quick frozen in liquid N2, freezedried at -50°C, and pressure-infiltrated with epoxy resin without intermediate solvents or prolonged incubation times. The technique facilitates the mass processing of samples for microautoradiography, gives good cellular retention of labeled water-soluble compounds, and is highly reproducible.
Freeze-drying, freeze-substitution, and cryomicrotomy are most commonly used to examine cellular location of labeled, diffusible compounds in plant tissues. However, it is not practical to process many samples at one time for microautoradiography using either cryomicrotomy or freeze-substitution. With cryomicrotomy, sectioning and manipulating thin, frozen sections is difficult. Freezesubstitution has other disadvantages; very cold anhydrous conditions must be maintained during substitution and samples must be embedded immediately after substitution. In contrast, it is possible to freeze-dry many samples from a single experiment and store them under anhydrous conditions at room temperature for indefinite periods before embedding.
Freeze-dried tissue is usually embedded by infiltrating with a nonpolar solvent such as xylene or diethyl ether, and then passing the tissue through a graded solvent-resin series into epoxy resin (5, 6) . In these embedding techniques, bubbles were frequently trapped in the tissue so that complete infiltration with resin was prevented. Evacuating tissue under high vacuum and then embedding in solvent and resin under elevated temperature and pressure prevented the formation of bubbles (5) . However, the procedure required processing times of a week or longer and it was difficult to process more than a few samples at one time.
This report describes a modified embedding technique that we have used successfully in studies that required processing hundreds of samples for microautoradiography. chamber. The 'O' rings were coated with a thin film of high vacuum grease. Samples were layered in the infiltration chamber on discs of polyester screen (mesh, 590 ,um) punched with a I-cm cork borer. The chamber was screwed finger-tight into the brass seal cap. To connect the evacuation apparatus to the vacuum evaporator, a copper pipe was soldered onto a bulkhead fitting that was screwed into a threaded port in the base plate of the vacuum evaporator (Fig. I B) . The threads were sealed with epoxy resin. The evacuation apparatus was joined to the baseplate assembly with a removable 1.27 cm Cajon ultra-torr union (Cajon Co., Solon, OH) (VF in Fig. IB ). For infiltration, samples were evacuated at 10-' to 10-3 Pa for 45 min. The valve on the evacuation apparatus was then closed, the unit removed from the vacuum evaporator, and the top reservoir (TR) filled with approximately 5 ml of resin. When the needle valve was slowly opened, the resin flowed into the infiltration chamber and the vacuum in the tissue was replaced with epoxy vapor. To infiltrate tissue with liquid resin, the infiltration chamber (brass seal plug) was removed from the evacuation apparatus, topped off with resin, and screwed into another cap fitted with a Teflon/rubber liner (Pierce Chemical Co.; E.I. Dupont de Nemours & Co., Inc.) that formed a leak-tight seal (Fig. lC) (Fig. 2, A and B) . The problem occurred with all resins tested: Epon 812, Ladd's, LX-112, and Spurr's. Although adherence was acceptable in vascular tissue, it was especially poor in pith and cortical cells. Incubation in resin for several days at room temperature had no effect. To improve the adherence of epoxy resin to the cell walls, some samples were first infiltrated with anhydrous diethyl ether, passed through a graded series into epoxy resin, and incubated at 50'C for I to 2 d prior to the addition of catalyst (5) . Although adherence to the cell walls was better, there was a greater loss of activity (compared to our direct pressure infiltration procedure) from both petiole and stem samples in each of the four resins tested. By comparing autoradiographs of adjacent tissue processed by both methods (Fig. 2, C and D) , loss of label appears not so much as redistribution, but as a marked reduction of silver grains over the phloem. Loss of '4C is a problem in both freeze-substituting and freeze-drying techniques when the sections are placed on the water drop and flattened (4) . Analyses of our procedures showed that 40% to 50% of the 14C in the 5 ,um sections was lost in the excess water drained from the slide and not during resin infiltration. The water-soluble compounds appeared to diffuse directly out of the resin-tissue matrix and were discarded with the excess water. However, some activity probably was smeared over the lower surface of the section where it would appear after development as random background.
MATERIALS AND METHODS
The apparent lack of epoxy monomer cross-linking across the cell walls may be caused either by compression of the wall into an impermeable cellulosic matrix during freeze-drying or by the hydrophilic nature of the wall, which may have a low affinity for the nonpolar hydrophobic epoxy monomers. Other resins that might have greater affinity for the cell walls, such as methacrylates which are used to localize lipids, were not used because they have a greater tendency to dissolve and redistribute water soluble components (5 (10) . The standard procedure of rapid freezing (plunging tissue into isopentane-methylcyclohexane or monochlorodifluoromethane cooled to just above freezing with liquid N2) could not be used with pieces of cottonwood stem, petiole, or lamina veins because the material frequently split into several pieces when plunged into the liquid. The relatively poor cellular resolution of 4C was probably caused by the radial movement of 14C out of the phloem and into the developing tissue of these young petioles and stems.
In spite of the problems given above, this technique offers several advantages over others designed to visualize labeled watersoluble substances (4) (5) (6) 13 
